In a 20-ml vial, 1.00 g (4.00 mmol) of tungstic acid (Alfa Aesar 82118) was suspended in 5.0 ml water at 80 °C under rigorous stirring. After dropwise addition of 3.00 ml (9.9 mmol) of 
Refinement of x-ray structures
Based on the large width of the 112 cubic class of reflections relative to the 100 cubic reflections, it was determined that the symmetry of these compounds was monoclinic or lower. Due to the broadened peaks, a direct inspection of X-ray patterns was not sufficient to distinguish between the ε (low-temperature monoclinic), δ (low-temperature triclinic), and γ (room temperature monoclinic) polymorphs of WO 3 . These three structures only differ in slight variations of their octahedral tilts and in their vectors of displacement of W from the center of WO 6 octahedra, and as a result have strongly overlapping reflection positions (all cell angles deviate by less than 2° from those of orthorhombic β-WO 3 , and the structure factors of related reflections are barely affected by the changes in space group symmetry). A close investigation of X-ray diffraction peak profiles revealed that the peaks of all samples that were investigated could not be precisely fit with a single phase with pseudo-Voigt peaks even after accounting for well-understood instrumental broadening effects through the fundamental parameters approach of TOPAS. This indicates the presence of either a minor fraction (<25%) of a structurally-related second phase Table S2 . Equilibrium lattice constants of monoclinic WO 3 at room temperature ( Figure 1A) . including semi-core (5s, 5p) electrons. A kinetic energy cutoff of 120 Ry, and (3×3×3)
Monkhorst-Pack k-point grids were used in the calculations. Both internal geometry and cell size were fully optimized. The difference between direct and indirect band gap is less than 0.01 eV in all calculations. Note the same trend, i.e., band gap reduction from pure monoclinic WO 3 to N 2 ·8WO 3 , is obtained with all functionals. 
